Objectives: People who live in unsheltered situations, such as the streets, often have poorer health, less access to health care, and an increased risk of premature mortality as compared with their sheltered counterparts. The objectives of this study were to (1) compare the characteristics of people experiencing homelessness who were sleeping primarily in unsheltered situations with those who were accessing homeless shelters and other sheltered situations, (2) identify correlates of unsheltered status, and (3) assess the relationship between unsheltered status and increased risk of mortality.
died while in unsheltered situations had high rates of chronic medical illness, serious mental illness, substance use disorders, and acute care utilization. 12, 13 These studies led to the identification of a set of conditions or characteristics that confer particularly high risk for premature death among people living in unsheltered situations. [14] [15] [16] The most recent point-in-time estimates of homelessness indicate that 42.6% of the >350 000 single adults who were homeless in the United States on 1 day in January 2015 were living in unsheltered situations, including one-third of homeless veterans and two-thirds of chronically homeless people. 1 Although this number represents a 32.3% decline in unsheltered homelessness since 2007, the raw numbers indicate that unsheltered homelessness is still a concern.
Previous studies have assessed the correlates and predictors of unsheltered homelessness and premature mortality among homeless populations using small study samples, often limited to service users or people in a limited geographic area. Unsheltered populations present substantial challenges to data collection because they are often not identified as homeless in local homelessness management information systems, as is the case for people seeking shelter. 17 Data collected as part of the 100 000 Homes Campaign provide an opportunity to address these challenges. The 100 000 Homes Campaign was a national effort led by Community Solutions-a nonprofit focused on finding solutions to complex social problems-to help 186 communities find homes for 100 000 vulnerable and/or chronically homeless Americans from July 2010 through July 2014. A primary strategy of the 100 000 Homes Campaign was to identify, in each participating community, every person living on the streets or in shelters and assess their housing and health using standardized instruments administered by trained volunteer interviewers. 18 Our study had 3 objectives: (1) to compare characteristics of people experiencing homelessness who were sleeping primarily in unsheltered situations with the characteristics of those who were accessing homeless shelters and other sheltered situations, (2) to identify correlates of unsheltered status, and (3) to assess the relationship between unsheltered status and increased risk of mortality.
Methods

Measures
This study used primary data collected as part of and prior to the 100 000 Homes Campaign from 2008 through 2014 in 96 communities to assess 2 characteristics of people experiencing homelessness: sheltered status and risk factors for mortality. Sheltered status was based on respondents' selection of 1 of 6 responses to the question ''Where do you sleep most frequently?'' Respondents who indicated any of the following unsheltered locations were classified as unsheltered: streets, car/van/recreational vehicle, subway/bus, and beach/riverbed. Sheltered locations included shelters.
Respondents who listed only ''other''-or listed ''other'' along with sheltered locations-were excluded from analyses because we could not rule out the possibility that they were unsheltered at least some of the time. This study was approved by the University of Pennsylvania Institutional Review Board.
The selection of risk factors for premature mortality was based on work conducted in Boston, Massachusetts, that identified a profile of people experiencing homelessness who were at high risk of premature death: sleeping in unsheltered situations for at least 6 months and having at least 1 high-risk condition. [14] [15] [16] The 100 000 Homes Vulnerability Index, which was used in the 100 000 Homes Campaign, assessed the following high-risk conditions through respondents' self-report 19 :
Trimorbidity of substance use (past or present), severe mental illness (indicated by past involuntary commitment for psychiatric treatment), and chronic medical illness (indicated by past or present diagnosis of 2 or more of the following: heart disease, diabetes, asthma, emphysema, cancer, hepatitis C, tuberculosis) Intensive health care service use indicated by a hospitalization (past year) or frequent emergency department visits (3 or more visits in past 3 months) >60 years of age Living with HIV or AIDS Liver or kidney disease History of frostbite, hypothermia, or immersion foot
The survey also collected information on demographic characteristics (education, race, sex, age, veteran status), the duration and frequency of homelessness, history of incarceration or foster care, sources of income, history of mental health treatment, current alcohol abuse and history of other substance use and related treatment, and past and present medical conditions. ''Active'' income included on-and off-the-books employment; ''passive'' income was from pensions, benefits, and public assistance; and other informal income came from recycling, panhandling, and the drug and sex trades. 20 Because rates of unsheltered homelessness vary substantially by geographic region-based largely on climate-we assessed average temperature in January for each state in which a 100 000 Homes Campaign community was located. 1
Sample
Many of the 96 communities that contributed data were missing survey data. Communities were excluded from this study if 50% of data were missing on the item assessing sheltered status, 50% of data were missing on 2 or more other variables, and 75% of data were missing on 1 or more other variables. These criteria applied to 34 of the 96 communities, reducing the sample size from 50 607 respondents in the 96 communities to 36 540 respondents in the remaining 62 communities. Only respondents with complete data on sheltered status and all key predictors were included in the analyses, resulting in a final analytic sample of 25 489. Although the differences between included and excluded cases were substantial, driven largely by sample size, the differences were small.
Analyses
We used Pearson's w 2 tests to assess differences in the characteristics of sheltered and unsheltered respondents. We conducted 2 multivariate analyses. First, to understand the correlates of unsheltered status, we fit a generalized linear mixed model with demographic, homelessness, mental/ behavioral health, institutional, and income characteristics as fixed effects and community as a random effect. Second, to assess if unsheltered status and other correlates were associated with increased mortality risk, we fit a generalized linear mixed model of the likelihood of meeting 1 or more of the previously outlined 6 high-risk conditions as a function of unsheltered status and demographic, homelessness, institutional, and income characteristics. Each multivariate analysis controlled for average state temperature in January. We also conducted a corresponding univariate analysis, entering each correlate as a fixed effect, with community as a random effect. All analyses were conducted with SAS/STATA 9.4. 21
Results
Characteristics
Of the 25 489 survey respondents, 13 761 (54.0%) reported sleeping most frequently in an unsheltered situation. Compared with their sheltered counterparts, unsheltered respondents were more frequently located in areas with warmer temperatures; were male and white or other/mixed race; had a history of military service, incarceration, or foster care; and reported use of drugs and alcohol and treatment related to substance use and mental health. Compared with sheltered respondents, unsheltered respondents were less likely to have more than a high school education and more likely to obtain income through informal sources. Unsheltered respondents reported substantially longer durations of homelessness but less frequent episodes of homelessness than sheltered respondents. Also, compared with sheltered respondents, unsheltered respondents reported higher rates of each highrisk condition measured by the Vulnerability Index, except for frequent hospitalizations, being >60 years of age, and living with HIV/AIDS. Unsheltered status was more common in areas with higher temperatures and among respondents with less than a high school education, those identifying as a mixed/other race or white, males, and those who reported being homeless for 5 or more years ( Table 1 ).
Correlates of Unsheltered Status
Results of the generalized linear mixed model for unsheltered status indicated that respondents who identified as black or Hispanic, female or transgender, and 60 years of age had lower odds of sleeping in an unsheltered situation; those who reported less than a high school education and a history of military service had slightly higher odds of being unsheltered. Duration of homelessness was significantly related to sleeping in an unsheltered situation: the adjusted odds of being unsheltered was 1.36 for those who had been homeless 1 to 5 years and 1.95 for those who had been homeless more than 5 years. A history of incarceration and foster care also increased the risk of sleeping in an unsheltered situation ( Table 2) .
Respondents' use of alcohol and drugs and lack of treatment related to both substance use and mental health increased their likelihood of sleeping in an unsheltered situation. Respondents who reported drinking alcohol every day for a month, ever abusing alcohol or drugs, ever using drugs intravenously, and ever being hospitalized against their will had increased odds of sleeping in an unsheltered situation, whereas respondents who had ever been treated for substance abuse had lower odds of being unsheltered. Finally, respondents who reported receiving more formal sources of income (eg, entitlements) had lower odds of being unsheltered ( Table 2) .
Although the multivariate model attenuated some of the univariate effect sizes as expected, results were generally consistent between these sets of analyses. The only exception was the effect of past substance abuse treatment, with unadjusted odds of 1.21 in the univariate analysis and adjusted odds of 0.84 in the multivariate analysis ( Table 2 ).
Correlates of Risk Factors for Mortality
Results of the generalized linear mixed model for risk factors for mortality indicated that respondents who were sleeping in an unsheltered situation had 12% higher adjusted odds of having at least 1 risk factor for mortality. Other correlates of increased risk of mortality included being female, having served in the military, being homeless for more than 5 years, and having previously been incarcerated. Self-identifying as black and receiving income related to employment protected against risk factors for increased mortality, whereas receiving income from entitlements and other informal sources increased the likelihood of endorsing risk factors for mortality. Results were relatively consistent between multivariate and univariate analyses ( Table 3 ).
Discussion
Our finding that unsheltered respondents were significantly different from sheltered respondents is consistent with other studies finding that people living in unsheltered situations were more frequently veterans than nonveterans, 6, 22 had a history of incarceration, 6 obtained lower levels of education, 10 had significant substance use histories, 6, 7, 22 and were persistently homeless more frequently. 5, 10, 17, 23, 24 In addition, unsheltered respondents more frequently reported a history of foster care and accessing informal income than not. Each of these characteristics was associated with unsheltered status among the study sample; however, other characteristics (ie, identifying as black, female, and >60 years of age) protected against unsheltered status. In univariate analyses, a history of substance abuse treatment was associated with increased odds of being unsheltered. In the multivariate model, however, respondents who indicated ever receiving treatment for substance abuse were more likely to be sheltered than those who had not received treatment, which perhaps reflects sheltered respondents' access to services or a function of the requirements for obtaining shelter. The relationship between foster care and homelessness as an adult is well documented: compared with the general population, those who are homeless report a history of foster care 6 to 9 times more frequently. 25 Housing instability-characterized by running away from foster care or frequently transitioning among foster homes-is associated with an increased risk of homelessness among youth aging out of foster care, indicating a lack of social support or ability to access resources. 26 A history of foster care is also associated with longer durations of homelessness and younger age at first episode of homelessness, 27 as well as long-term difficulties related to mental health, chronic and acute health conditions, and employment difficulties that persist beyond middle age. 28 Although research has not linked foster care to unsheltered homelessness, experiences in adulthood that are related to a history of foster care are consistent with risk factors for unsheltered homelessness.
Respondents who were receiving entitlement income had almost 30% higher adjusted odds of being sheltered than those who were not receiving entitlement income, a finding that is consistent with research conducted among veterans experiencing homelessness that found that those receiving compensation related to service-connected disabilities were less likely to be unsheltered than those who were not receiving compensation 7 and less likely to be persistently homeless. 17 This relationship, which holds true even for families that are avoiding housing instability or eviction, may symbolize ''uncertainty of income,'' making it difficult to budget or plan for accessing shelter, which usually comes with a price. 29 The finding that respondents accessing other informal income were significantly more likely to be unsheltered than those who were not accessing other informal income may be related to uncertainty of income, but it may also be a symptom of living in an unsheltered situation.
Compared with sheltered respondents, those living in unsheltered situations had higher odds of meeting Vulnerability Index criteria for increased risk of mortality. The correlates of increased risk of mortality were similar to what was found for unsheltered status, with 2 important differences: respondents receiving entitlements and women were less likely to be unsheltered but had greater odds of increased risk of mortality, 1.63 and 1.22, respectively. More certain income-such as that received through entitlements-may be related to the ability to budget for shelter; however, eligibility for these entitlements is based on disability, which likely contributes to recipients' risk of mortality.
To our knowledge, no studies have assessed mortality or mortality risk among unsheltered women, but a 2004 study of women staying in homeless shelters found that the mortality rate among women <45 years of age was 5 to 30 times higher than expected and about twice as high as expected among women 45 years of age. 30 Future research should examine the subpopulation of female respondents to identify factors associated with their increased risk of mortality-including the role of unsheltered status-and appropriate responses. 
Limitations
This study had several limitations. Because of missing data, a substantial portion of the original sample was excluded from analyses, which may affect the generalizability of the findings. In addition, there were significant-though not substantivedifferences between respondents who were and were not included in the final analytic sample, which may reflect selection bias. Second, we were unable to assess interrater reliability across interviewers and communities, which is a concern given that the level of training and experience among raters likely varied considerably. Third, the data were based on selfreport, which may be unreliable, particularly as related to duration of homelessness, use of health care services, and medical conditions. Furthermore, the Vulnerability Index did not assess behavioral health conditions. Fourth, the data provided little information on respondents' sheltered status, which made it impossible to know about or control for the duration, frequency, and history of unsheltered status. Finally, due to the cross-sectional nature of the data, the results presented here cannot be used to infer causality.
Conclusion
This study identified several factors associated with increased odds that a person would be living in an unsheltered situation, be at increased risk of mortality, or both, including extended duration of homelessness, substance use, history of incarceration and foster care, lack of reliable income, and female sex. These findings highlight the need to reach out to these vulnerable populations and provide interventions that help people during their transition from incarceration to the community or as they age out of foster care. Connecting people with resources to increase their likelihood to obtain employment, access benefits, and find other sources of income is especially important.
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